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Dolphin is a kind of aquatic cetacean’s mammals, they use their powerful sonar 
system receipt and issue acoustic signal for foraging, communication, avoiding 
predators and other life activities. With the rapid development of marine economy, 
noise generated by engineering equipment, a variety of underwater operations and 
ships seriously interfered with the dolphin’s sonar system and destroyed the dolphin 
sonar environment, it makes dolphin disturbing, dolphin collided with the ship and ran 
aground happened occasionally, dolphin mortality is always increasing. Because of 
acoustic signal is important to dolphin’s life activities, so study the characteristics of 
dolphin acoustic signal, analyze the dolphin acoustic signal to understand their 
survival environment so as to realize the protection of the dolphin is of great 
significance. 
To analyze the dolphin acoustic signal need acquire data in the first, then detect all 
kinds of dolphin acoustic signal in the recording of the data, but the artificial detection 
is time-consuming, and difficult to realize the real-time study of dolphin acoustic 
signal. Therefore, this paper studies the method of automatically detecting the dolphin 
acoustic signal, then, as a technology base to analyzes the six different dolphin 
echolocation signal (Click) spectrum distribution’s statistical differences to provide a 
certain basis for automatic identification of dolphin species research subsequently. 
The research contents are as follows, 
1. Researched automatic method to efficiently detect Whistles based on 
processing the spectrogram of signal. Audio signal is firstly segmented into 
frames. After median filtering of the spectrogram of each frame, adaptive 
thresholding method is used to detect Whistle contours in the spectrogram. 
Connected component, noisy connected components are removed. Adjacent 
connected components are merged. The locations of connected components 
are used to judge the Whistles’ positions in the audio singal. 
















of dolphin. First, the spectrogram of the acoustic signal is calculated. Then 
Gabor filter is designed to extract the vertical lines in the spectrogram. 
Adaptive threshold is used to detect the regions where pulses may be located 
in the spectrogram. Finally, the positions of the pulses are determined by the 
connected component analysis.  
3. Analyzes six kinds of dolphin’s echolocation signal (Click) spectrum 
statistical features of energy distribution, they are Grampus griseus, Tursiops 
truncatus, Delphinus delphis, Delphinus capensis, Lagenorhynchus 
obliquidens, Stenella longirostris. And on this basis, analyzes the stability of 
six kinds of dolphin’s echolocation signal (Click) spectrum statistical features 
of energy distribution using smaller sample size. 







































































































































2014 年，Parada 根据时频图中 Whistle 频率轮廓的可预测性提出了一种检测








                                          
(1.1) 
𝐴 = (𝑅𝑗(𝑓) cos (𝜑𝑗(𝑓)) − ?̂?𝑗(𝑓)𝑐𝑜𝑠 (?̂?𝑗(𝑓)))
2                       (1.2) 
𝐵 = (𝑅𝑗(𝑓) 𝑠𝑖𝑛 (𝜑𝑗(𝑓)) − ?̂?𝑗(𝑓)𝑠𝑖𝑛 (?̂?𝑗(𝑓)))
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